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(54) Title: REMEDIES FOR INFLAMMATORY BOWEL DISEASES 

(57) Abstract: It is found out that an antibody against AILIM (also called ICOS and 8F4) significantly inhibits the onset of inflam- 
matory bowel diseases (in particular, Crohn's disease and colitis such as ulcerative colitis) and that this antibody exerts a significant 
therapeutic effect on various inflammatory bowel diseases. 



^ (57) 



o 

o 
o 



wo 02/076504 



1 



PCT/JP02/01361 



AILIM (activation inducible lymphocyte immunomodulatory mole 
cule;SiJ^=£ ricos (inducible co-stimulator) j fcl^^o ) O^tlrSlis 1$ 

mmuts *^B^li^ kiLimmm^omm. (ceii deaths t< a 

T^r^h-i/T. (apoptosis) ) ^biit^^mU^M (immune cytolysis) ^^^J 

Mt^^n. ^K:$?tb<{±s k\umwm(Dmm^ (cell death; apoptosis 
tfe{± depletion) ^H^-f StIMS^^T"^ ( 
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Inflammatory Bowel Disease: IBD) t^^^tl^mf^^^-kM'&Tl^)]/^—^ 

i}i&^m^^.(Dmiii^mti:i^mi±. ^u — ym (Crohn's disease: CD) h 
:kmi}i (colitis ; i|t{3 a. mm\^i^mik (Ulcerative Colitis: UC) ) 1?$,?) 

\^^ii^BmmizMt^^^(DMWim<m¥\^X^^^:LtiP^^^nx^X\,^?> 
^7^)]/ (Gastroenterology, Vol.109, p. 1344-1367, 1995) <Dfm\ts^^^. ZCD 
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m^it. Tmm^^i^ (TCR) (Damo^^ (TCRot-/-) X'(Dm 

tmM^iPl:&^ (Cell, Vol. 75, p.275-282, 1993; J. Exp. Med., Vol.183, 
p.847-856, 1996) <, Z.(Dma-^-7^7.lZ^if^:km0iX'im'S-^(Dmr(Dm 
^1fin.mLX^y). trz0immX'itlL-laRmL-l0(D±^^misb^fl^ (La 
boratory Investigation, Vol.76, p.385-397, 1997) o ^tzs ^^OVjS-y-^-b 

<t-9{3*c5 (Gastroenterology, Vol.112, p. 1876-1886, 1997) „ COD'^y'jir 
CW/msm^'^^Tmrn^SCW^tPT. (severe combined iinniunodeficient mouse 

CM*Tmm^mmiZ^XLtcm'^iZli±m^^ti:\.^ (J. Exp. Med., Vol.l78, p.2 
37-244, 1993; Int. Immunol., Vol.5, p.1461-1471, 1993) „ MiSJ^^gc bT^S 
CID-7->^OCD4*TWiIFNr^0^^5o -^T% M r tzMt mi$i(Dm-¥ 

xm^kmrnti^zti?^, lhl^^r<DTms^i^m^^\^mzvx\.^^t 

^^^CLhifx^h (Immunity, Vol.1, p. 553-562, 1994) o 

^fzs ^'&^mmm^mmt^tt^\zmv\zmkLx\^^m^x\ts mi 
mu(DWPm-ox^^t?m.mtt^zttf^io^ ^lommmmzm'^m*! 

iBla*s>;^<H#bTV^5C^l*^^f^J•^t5,n5 (J. Clin. Gastroenterology, V 
01.23, p.24-28, 1996) » CCDjBMt^-:?^. t?iCD4Kf*:f3 J; Si^Ji^M^SO 
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^^^rt^S (Gut, Vol.40, p. 320-327, 1997) „ 

M^^^tte^^^^r5Cli:^^fB^^i^T^^§ (Cell, Vol.75, p.235-261, 1993; C 
ell. Vol. 75, p.263-274, 1993) o ^tc. Cti^®^5^;i/T"{iIFNr 

iimm^n. m^^roT mm(Dmms.m 3{^^ ci ^ t i ^ c t i^mn if^ti^ 

/CD45RB'''''''T«^^AbfeSCID^e7;p^T-<DJl|i|*,Wl$!lT-§SC:tAJ^^^tir 
(Immunity, Vol.1, p.553-562, 1994) o 

i3ia$)SVN{im««c^f®ijTjg^^i|aJ3S (antigen-presenting cells: APC) 

^i^^^Aii<fc7•D■fe«y^'>^ (jnx) u coiDx^n;fei?LJi<&±mii^ja^tt 

iiiJlffi^i* (MHO t^^^^-^TirCJi^^t-So T«tt. J; 

Ji^N^tife^inxijy^^, ^®»MOT{3^-rsT«g^<*: (TCR) ttm 

t<Dm^i^ (TCR/CD3^^^*:) ^^ilDT^f^f -SCI i:-^«®fgf4<b (mmo 
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(mmMi^^i-Jl' ; costimulatory signal) tmtn^h^ZOi/ 
?T-^i,CD28 (SiJ^:Tp44. T44. 5Lm.Zthm h^^^mMM (^^uyr- 

w^ m^mmtj:}^) X'^mtmmmm^i'-^i^^cdso (gijrg :B7-i. b? 

^ BBl. ^fe{iB7/BBl) SOT^:^<i^Lii^|^=^^iJiS«OifflflSM^S'^T-S.5CD86 ( 
SO^ :B7-2$fe{iB70) t<Dm(DmjS.im (IP*,. ^H^(D^^m0m-^^irfL 

Mzik^LX^<DmMm^^ti:ht%t^tiX^^:hCm-i (Cytolytic T lymp 
hocyte associated antigen 4) ^:M80(B7-l)St;fCD86(B7-2) tOP^^^BSft 

m^i^mzm^t^t^^ ^nSCTLA-4(D^3S®Ji^, ]ietJftCTLA-4i:CD80/CD8 

et(Drs(Dmmmi^u^^ti^:iiimM^i?iz^fix\^Zo 
^v^miy^±MzmmLxmmtTmmmcDis^^ u y^mo^mmm^n^ 

m3(DWmmiRm^l'tLXkim (activation inducible lymphocyte immunom 
odulatory molecule; b '^^T.RU^y h ; Int. Immunol., Vol.12, No.l, 
p.51-55, 2000 ; SiJ|(5<&IC0Si:VN^ (Inducible co-stimulator; hh ; Nature, 
Vol.397, No.6716, p.263-266, 1999) ; J. Immunol., 166(1), p.l, 2001; J 
. Immunol., 165(9), p. 5035, 2000; Biochem. Biophys. Res. Commun., 276(1) 
, p. 335, 2000; Immunity, 13(1), p.95, 2000; J. Exp. Med., 192(1), p.53. 
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2000; Eur. J. Immunol., 30(4), p.l040, 2000) tm^fl^^^m^^^tltz 

o 

7h. B7RP-1. GL50feS^^ttLICOSi:l!5^I^SffM^&?^)I5l^^t^T^^S (Nature, 
Vol.402, No.6763, p.827-832, 1999; Nature Medicine, Vol.5, No.l2, p.l36 
5-1369. 1999 ; J. Immunology, Vol.164, p. 1653-1657, 2000; Curr. Biol., Vo 
1.10, No. 6, p.333-336, 2000) o 

{^m>&xmmj^K) ) (D^mh. m"imm^}f:<DTmuo)^m\j^z,j!!>m.h^ 
x.6n5^3®gj*iMis^i^^-e*sAiLiM (icos) tcomm^it^tii^, mv^ 
^^(Dkium^omm^umr^:! t ^zxm&^mmm(D^m(DU,?^^z^D\,^ 

^j) izx')mmt^zti,z^f), i^'^amm {^u-ymmj^i^m^ immt^ 
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^%0j#^{i^ DifLiiJticAiLiM (icos) (D^m^mmm. ^xmrn^^co 
^t^izm^tzo 

hu-i^cTi-jv (|lJMi^^:^;^) (DBmm-^t cD^i^m^ 
its kiiim^mtmmommmm. kiumm.tmmizx?,'^-^ hii^y 

(DM&s kllim^Mt^mm(D^mmmmm Hmme cytolysis) ^b<M 
flS?^ (cell death; apoptosis; depletion) ^ RmiUmmm-T ?>mmizn-r 

=^tfiim^\±mmm^mmt^f^\^tj^i:) mmt^tzsbcommPatLx. r 
^y^tzimMm^iffr?>i^vi-)i^mt^m-^-r^m^(Dmm(D%&Rv'/^ 
tzt±mn^mm. Piitu mmm^^m^tzi±=^^-r^rztb(Dmms,tLx^m 

X$>?>o 

mmiz^. :^mM(Dm^mmt. kiummmmo^mm. T^^^h-^x (c 

ell death; apoptosis; depletion) ^b<H:^M5§M (imiiiune cytolysis 

) (Dmm mm^tziiim) ^tzimm^mmmizx^v-^ hti^y mm 
^ >^57-7xD>rS;fe(i'f >^-D^:^>4>feir) (DM^^m (mmtz 
mm) t^ztti^o!mx$>y)s kiumif\-t^iy^i-)iinmf^m-^tm^tji 
^mMMizj: \)m^^ti^m^0mffd^m(DM^ R'(J^M^(D^B(Df^mttz\t 



wo 02/076504 



8 



PCT/JP02/013«1 



^ (cell death; apoptosis; depletion) ^mmt?>!^m^^A.crj^mmm^ 

^tmBs mmizit. m&mmm imzit, ^o~>mRrf:km0i. mm 

fip-^. *^Bmx TfB(l)72rM(10)(CiB«^n§i::fet)O^BJT-fe.5o 

(2)(3i3«0g^Mtlo 

(7) ^Wd^. se^4WT-fesci:^«i:■rSH^iI3(l);3MB^)iB(6)®v^ 

(8) mmB^mwf^. TtBmi)^^mim:h\,^tfiii?X'$>^ztmmtt^ 
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(10) m^mmmt^. dna^ RNA^tzitih^ffoiz-^m^fircft-^mn 

2f=:^HJt*5{j-5 fmm<^j tits bh. ^^>s e?-^-:^, v-i?^, 

*^B>§■e^^a TAILIMj Activation inducible lymphocyte imimomodul 
atory moleculecDB&IO^T-fe t) hu iti J:: iB« b;fe ©K^t^g^n-S^^jgiiTJf 
M^^-rsiii?Li6tl®«^®^^<&ici*-r-S (J. Immunol., 166(1), p.l, 
2001; J. Immunol., 165(9), p.5035, 2000; Biochem. Biophys. Res. Commun., 
276(1), p.335, 2000; Immunity, 13(1), p. 95, 2000; J. Exp. Med., 192(1), 
p.53, 2000; Eur. J. Immunol., 30(4), p. 1040, 2000; Int. Immunol., 12(1) 
, p.51, 2000; Nature, 397(6716), p.263, 1999 ; GenBank Accession Number: 
BAA82129 (t h) ; BAA82128 (^y h) ; BAA82127 (^^^^ h^^) ; BAA82126 
i-^^:^) ) o 

mzi^^\^<lt]ihii^(DklUmMm-r^ international Immunol 

ogy, Vol.12, No.l, p. 51-55 ; GenBank Accession Number: BAA82129) „ 
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^(DAlUmt. ICOS (Nature, Vol.397, No.6716, p.263-266, 1999) t 

tzitm-mm/m-zm iB^m'mmm&mmi-z9599^^n; mmm 

^tzs :^^m-l^mo TAILIMj izit^ K®6fS®3tS>;4J{3HB«^nfe#^Oiit?L 

M^tlXl^^^^y h^^Okllimmi^ (GenBank Accession Number: BAA82127 
) tmm<Dh hAILIM^Mft*,*^BJ{c:j3(t5rAILIMj d-g^^n^o 

-c-e '"^TOfcui-oT'^yM^j^^-r-sj tits m^mcDT^ymm^s 

i7imiom(DTK^ms mzmLiitiTimsmoTs.y'mmia^fircT 
^ ^mm}^^T?>^^u-^r^ h'ii^mmM(D tailimj omt^^^^n^a 

S («S^SiJflf- rii^^x^;N> (1992)>S:if) „ 

^fig;tUif^^l.:^5^h'fi^g§^gEg^X^ (gapped duplex) 
ffi^i^*S^,^{iMSS^^^l§tJ;oT^>^A^;;^S§«S^«Ar5m Bal3 

>i/&s ^;^'1'>:3-4^1/-S^3>^, ?;^V>y5^7"^-r V-S, DNA-fe^^> 
^fii4:tU3-;?^b:t5^K^g^S5^^^^A (gapped duplex) m^tT 
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-*tl7T-s;DNAfcS^b-C«^s rgapped duplex DNAj ^ 

DNA^i;^7-Hfi:DNAU:«?-HfOSJJS{li»3«^«2*tlDNAi:-r-5o ClODN 

fiJMfSo DNA^M^^ftii-rstJgSdsjusT-^y'fb^tirs r^^^y^b^^ 

•^ntzMk^mmi^mxt^ts mmmmiz.iin'^^vy^yiii^ vi^y t. 
yMtTy'-yt^vy^yit^Kytumn^mm-r^fci^. 'tk-.tj rq-x 
J -^^ rG:Cj ^ rA:Tj ^tumt^^o mmzummmmmiytz-^mmm)^ 

^ rgapped duplex DNAj iz/\^ y^) X:^^, j^tf^ ^^^Voly^^U^^ 

m&^B^mmx (gapped duplex) ^tmm^mi'^v-c^m^^mittn^ 
h:«7^>j kiLim^^t^mm (^NftCs Ting) ^sa^-r-sft^©-!?- 

yRxf/^tcitm^-(y(D7mmi)m^t^BM(Dv^ h^-f >^jSi*-ri>o 

ll-3> IL-4. IL-5s IL-10. TNF^feird^W^tl-S (m. Vol.30, No. 9, p. 343- 
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346, 1998) 0 

(cell death; apoptosis; depletion) <£^^1-'5rStt<&*'r5t)KT*^i)o 
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1 3 

M^fcirnktu.^ v^xi-^ztiz^^^ mkiumn- k^^dnaomrna 
^(om^%:b\^±mmk(Dm&^(Dmm^mmr^z.tifix^:ho 

mikm.n^m^t^. mm^mm,nt\.x\±. mmhtc^jb^mu^iD 
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M*^tf2,cii*ST-t^o U^-:;ic7)f^fpi:bT{is 2'-7;i/^ni;;j?-^$,5 
lum o - h't?>dU^rz Wkiz/u y iJ^-r -5 c J: D , MAILIMS rj 

- i^i'^mk(Dmk^(Dmm$>^\,\itmTiMA(Dm&^(Dmm^mmt^ ^.ta^x- 

mm^mm^M^t^o mmi^m&mtbxas mmLtzsnmm^mcD 
^ ^ izim b < i^tc 5 TimsoiM&oUi^m^mn. j: s b < itmm b 
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mm rt/gj (D^miz^t^m r;j^>;-^7-5^Kj tit. ailim m^L<it 
*^BJT-f^5AILIM{i. 1 ^:feli2 0^i;-^r5^ Kilt J; D^fig^nsifflM 

^iiT- rmMRiigaj tit. '^<(D^^i^$>z\,^itmmmm^^izM'o 
■n?>t.^.i,z. ^<Dmm~mm^ 1 m^tzitmmmm-rzm7k^-<^r^ h^mMizx 

^mtm^Ls bTW^MJt^(extracellular region). MSMj^(tra 

nsmembrane regioii);SDf«MM:S^( cytoplasmic region)® 3 ocDiM^d^^;^ 

onomer) tTs I^-®^'^ y^^J^fe^f •S*^ l*®tei,V^{iM 

^<i^^T^ymm^i^^tmtt%iz^ti^nt^^ir^^-{homodmer) . 

x'-(heterodinier)^§l,^{i:t U v-(origoiner)<^BfigbTi^:&-r-g. CI 

> mmm^t^m^vx^y?>m<D^miizi^&t^Mmm. (^^mm) (d±^^ 

m^(0 r^etttiMj fc^^^ns rii|^;}fij^7-^t.-j ^{^^ ^ILIM (i?^ 

b<{ib h®AiLiM) ^^i^-r?)r^o^y^\^(Dmm^m-m(D±^ttcit~mt 
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gGcDs^cD^M^o-gpt 0111^4^ u ^y^^ KT'fe mzmt l < kailim 
(Dmmi^nM tnh igGosii® t > ch2 k p< ^ >:5t>'CH3 k ^ ^ > ^ 

bl^o AILIM^lLTtis t -^i^J^^Sfettv y h (*f^b<(ith) ©A 

cic-^ r^^^D:/U> (Ig) 0SiS0^S^JS®±gi3*fe(i-g(5j tfis lif 
Sb<{±t hft*©^i^^n:/U>Ofi® (Heavy Chain, Em) (D^n^M (C 
onstant region) . YcmM^tclt^tl^(D--^^m^t^o fe^^^o^U>tt 

WHfis IgG (IgGlx IgGZs IgG3Sy5IgG4) s IgMs IgA (IgAlSU^IgAZ) s IgD 
St>'IgE=fe#{f i. Zti^l^^^o Utly<ii. IgG ( IgGls IgG2x IgG3^ b < {± Ig 
G4) . tfettlgMT-^So *^BJ{;:43{tS#t^f^bv^^Ji:b-C(is thfi3l50I 
gG (IgGU IgG2. IgG3^b<{iIgG4) CffifS^iSi/P >-^fe-5o 
^^^D:/iJ>{i, 2 ocoffllBl^cg^ (Light Chain, L^) t 2-:3©^gPl35c 
(Heavy Chain, H^) ©4o©^;{p\ e;;;^;i/7^ Ki^^ (S-Slg^) T'^^ 

\.rzY^mcDmm.miiL^^t^o mmi±. mm^^tmm (vj stm^^f:^ 
m (Ci) *^?,w^ti^o s^nj^^:^ (v„) tmm^'^mm (c„) 

fi^^ltMfix ^^7. (IgGs IgM. IgAs IgDSDflgE) mV^izV-y'^^X (I 

gGis igG2. igGs. igG4x igAiz^OTgA2) miz^^mm(DT ^ ymmm^^t ?> 

IgG (IgGlx IgG2. IgG3StJ^IgG4) (Ommii. NM*»6lit3. V„s CHIK^ 
^>s t:>S^^^x CH2K^f >ZiWH3h-^f >A»f>:P^^tii)o 

|^I»{;lgGl®«tS{i, N*SSipf>iii{3, Vhs CrilK^^X b>i^fm 
Cri2Kp<^>St;fCri3K^l'>*^^)^fig^n?)o IgG2©Mms N*4g;b^ 
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>i^m Cr32H^^>St>'C7'33h*p<^>*^e.«^tl,-g.o IgG4(Dfi« 

K^^>St>-C^4Kp(-i'>*^?,«^$tl. IgG. IgASOTgD{i^?,ni>J;9%t 

IgE®Slitt, N*3iS*^?,Mfc. Vh. C£U'p<^x C£2Kp<^>, Ce3 
K^^>SrjfC£4K^^>*^e>M^n. IgG. IgAZfcOTgD{;:B^tiSJ:^;5;h 

bfe2o©^g|Bj>&Fab. 3gt>'{3t>i;^M, Ch2 ^ >StKCH3 >*^^, 

±. ^^m^^ ^7,hu^y^y Kj , mmm2M. ^-ysm^ i992#. 
Wif. ^mmmm'^cDM!^ ^mmcDummmj j . ^4~7M^ 1991^, m 
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^ ClK^^>$^<^mfIJ^^fc{±Fc^^ffeSo Mi^mi^it. IgG. IgA^fe 
**^(f IgM^fe{iIgE0i®^}c{i, #^©C2K^^'>s C3 -f >:Rt>'C4 h* 

— (^?iJ;l«s Fc) Sili^/i-h:^-i:tTW-rs:ii:*^?)s S^^i^D^U> 

■SU:^>K-^$)SgE^OB7hs B7RP-1. GL50fe€)^^{iLIC0Si;«p^tlS1S•^ (Natu 
re, Vol.402, No.6763, p.827-832, 1999; Nature Medicine, Vol.5, No.l2, p. 
1365-1369, 1999; J. Immunology, Vol.164, p. 1653-1657, 2000; Curr. Biol., 

Vol.10, N0.6, p.333-336, 2000) ^m^t^n'^v^y^\'0±^trzit~u^ 

ifftb<lis ±iB U;y>h* (B7hs BTRP-l. 6L50s LICOS) 0mm^m(D±^ 
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<t ^ *C 1 ^ M «3 ^ ^ t :j3 V ^ T ^ 2) ^If ^ © S V N fi ^ © j^fp ^ 

ft#fi«3t(is AILIMtM^LAILIM^JSiilB§©li5IS}IPftiI-r§^P^ SfcfSAILIM 
t UAILIM^MJ3S{c J: s ^ > - 7 1 n > r ^ L < {i-f > iJ' - D ^ > 4 

^^^xim^titcmm^mPf^s ailim^m-ts^j^u^t-^^-k. mailim^^-u^^t- 

^y^^P-±;i/i^^^(C(is IgG, IgM^ IgA^ IgDfe5V^aIgE^©V^■f^^©7''f 
. 'mizm\^Xyn^>hTi^^n>V (Freund' s Adjuvant) tti)i.z, m% 
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i^^^^yh (Freund's Adjuvant) tti>lz. #t hUf^Lttt/. v 

o 

i^J'^^^©;^^ (Nature, Vol.256, p.495-497, 1975) RV^^nm\^mm 
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o 

mmm^i.:im^^ti^ s.3L.u-^mmthxi±. ^^'j^fSve^xs^^^niD-v 

P3/X63-AG8.653 (653) . P3/NSI/l-Ag4-l (NS-1) . P3A63-Ag8.Ul (P3U1) . SP 
2/0-Agl4 (Sp2/0. Sp2) , PAI. FO. NS0fe 5^^{iBW5147. ^ 'j/ K fi*^ n:D-T 
210RCY3-Ag.2.3.. t j:p_^u_266ARi, GM1500-6TG-A1-2. UC729-6. C 

EM-AGR, DlRllafe^ V^ISCEM-T15*ffiffi■r 5 .1 ild^-e ^ 

mi^mm(D^i3)Vi/^hi^mRmmmi^m. mmm. D-MEMt&m. rpmii64o 
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>3^^^DVh^^7^- (DEAES;fettDE52^) , Ay ^D^ Afe 
5 ^ i: ^ {3 i D ff ^ c: AS 1? § :s o 

t J^y i/D-;fi}y^Mo:)^nmm\t. IgG (IgGl, IgG2, IgG3, Ig64) . I 
gM^ IgA. TOOTgE^OT-^ v^^7-{c:J:f)^^@#07'^y^E3WJ^^-r-S 

5t ^^ A^^D^U>©^lt^^l?$,,T^)J:^^o »*b<{i. b MgG©^ 

mmx ^^^^^^ m^\mT(D .t ^ {c \^xmMt -s c t *s 

U ^■x' -i; ^ y ^ p 3 _ |< ^ g D ^ ^ ^ ^ ^ ^ 
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i!3DNA§ttm^s ^DNA<&7i^/di$iJWlS (^J^jfEcoRI. Hind III^) 

7^;i.i5'-<S+^^:ltLfe^s ^^':^>^^ (75'c. zmm) ^ff^o -^-i-^v^/ 
!^7^t. ^7^;i/^-<S:0.1xSSC/0.1%SDSMlCAns 65°CT*30^P^Mt 
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Charon 4A^ Charon 28. AEMBL3. AEMBL4^) Izm?^^^, 

■?r;«cM Wmt. LE392s NM539^):&Jf$Ktej^b. ^ y V-^im 

"Mm-^) =£fflV^T. ^J^(f-<>h>7=^'I^:^& (Science, Vol.196, p.180-18 
2, 1977) {^it^toT. 7*^-^'7N->rrUi5^-r-fe'-i^3><^fT(.\ SlB^J^n/tVDJ 

h C r m^St/t h C /cjgfe^C^i^f Sve?;^ C r Ijtfe^JfctJ^ve;;;^ C k 

^im^Z\±^ m^\S.. i^n-yigm (Proc. Natl. Acad. Sci. USA, Vol.75, 
p.4709-4713, 1978^) *»^03kb®Hind III-BainHIifitJ:^' o->MEP10 (Pro 
c. Natl. Acad. Sci. USA., Vol.78, p.474-478, 1981) *^6O6.8kb0EcoRIW 
>^>grp-yi:bTffiV\ t h®-7Ai5^Charon 4A OHae III-AluI-ify A^^ 
:/7>;- (Cell, Vol.15, p.1157-1174, 1978) ^iyfh. MVCKmn^^^^ 

^TO. ^J^{it hMMSSDNAi^Hind IIIT'WU. 7i3u-7.^)\,m% 
WT-Mtfe^. 5.9kb©y^•>K;£A788{c^fAU Bfil3©7'D-:/;&fflvxT# 
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(DTmz\ihc,mm^. mwmmmmRUDNA^}^—[i:tm^x. m.t 

?^4t. lJ^M^ffi^i0?J{c«i^^^§M-e^5 3ocDM (Complementarity- 
determining residue ; CDRl. CDR2. CDR3) ^JiU ^fc W^^^OMtl^i; 

ework region ; FRK. FR2. FR3, FR4) SJI^-o 
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t h^Ayi^D7U>ffi^0^^tims IgG (IgGl, IgGZ, IgG3, IgG4) . I 

gM^ igA. ismmgm(DT^v^^y{z^^^/?m^(DT^ymmn^mt^ 

^ -tc^^qj^^rf J; d t^AI- i> d i: ^ T- ^ So c © ct 9 UTf-^M 
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iK-t^m^mnmmm^m. mmnm^mmmmt^ ^tiz^y)i^^±^^i3. 

So 

t h»§^^^S h^^^^i^xny^ve^;:^^:. Nature Genetics, 
Vol.7, p.13-21, 1994; Nature Genetics, Vol.15, p.146-156, 1997 ; 

Ms 1995:^ ; @|^mMI^^TO4/25585^t&# ; Nature, Vol.368, p.856-859, 19 

o 

s 1997^4^^, B78M;JM84H) o 

^®^^*«U *frfi5{3ttF(ab')3. Fab\ Fab. Fv (variable fragment o 
f antibody) . sFv. dsFv (disulphide stabilised Fv) feSv^{idAb (single d 
omain antibody) ^e^f^^f^fS (Exp. Opin. Ther. Patents, ^6^, 
, ^441~456M, 1996^) o 
cieiT% rF(ab')2j sz>'rFab'j t\±s ^A^ifur^)> {^^?7u-±)i 
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^^>•^>^^F(ab')2i:^^9o 

*Mic*its '"jj^jSMi^.mj m\mifj^-m\±. xm'-ia (colitis ; i^^z 

{i^ a^tS^Hiil (Ulcerative Colitis ; UC) ) fc^'n-V^ (Crohn's diseas 
e;CD) T'^Ds 0iJ^{fs TfB©^;^ ^if^^^^-fSo 

li^j^M)^^^ (Inflainmatory bowel syndrome ; IBD) Xm'^ (^fcttrtift 

m&.m.'^\mif^\:,h^^x^^. mm^ ™^ m(Di.^m.f^o)mm 
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ccf r^^6«j{crF^^n^t5ti#:j i:{±s iyf^ tifi^ij. mmm 
. ^mk mmk ?L«^ ^mm. mmk ^mu mmi 

±^ffi^^53^:^cJ;l?. mk mk mk miMs ^mm^ ?m tiy'tEjm 
^-^mits mm(D^^s mk #:2suf^«^ ^m^^. tmmfB^ 

OOmg (*5V^{ilO/ig^p^)500mg) ©l5HT'iS#-ri.c:i:*sT-^§o b*»t^c*s?, 
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^ n'^V:L^\y>^V:2-)K :tV-ymJ:^mm. ^^y-)].(D^^fj:T 

mM(Dm^^tzimMiz^f)n^zti^x^:ho ^mmit. mmmmmmtv 
TMitrsciiA^T'tSo fip-^. ^m^mmtj^t-iz^^xmrncommmmti. 
^ mmizmm(Dmmm^7k t tc immmiz^m Lxmt^cti^x^^ 

o 

^^momm&mm^m^^^tizj: »?, mnm(Dmmzmt?>Rimi±^ 
^■r?>mm. Mmut. ikm^^mmm mizit. ^u-ymRu^m^ii. m^z 



m 1 It. :m^mmx^ ?>i^mm(i>mmt Lxm Ltcmimmmm 
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• : m\inmmi^ (n=2o) 

O : miim/lCQStm (n=20) 

□ : mm-mi=^ (n=7) 

■ :CD4*CD45RB"*T|EBBaof^*>D{cCD4*CD45RB'"'TiiIJiS^^AbfcBALB/c sci 
d/scidve7;^(cPttt^Min;#:^iS# (n=7) 

mdlt, i^m^mm (lumina propria) izmmbtzCM^mmcO^tmtmX'^ 

meHs :kmmmizi^iir:i,mmcDrynh-i^:^om&^w^tmx'$)^o 

O : inAILIM/ICOSJn;<$: 

m9ii. :km^mM (lumina propria) lzmmi.tzCM*mm(Dm^mtmx^ 

: m^Mmmi^ (n=7) 

O : miim/KOSmt^ (n=7) 
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mint. ^^^^:^::iT-^^\^tz:km0i<DMm^^(Dmm^yf^mi:^-6o 
Ell 2 (is :Kmmm (limina propria) iz^mLtcCdi^mm^^^mtmX' 

<i-i> ijti 

<i-2> Vi-^'^7.kiim=E.'^ti-i-)vm^(Dmm. 

gEfSffiv-^xAILIM (Int. Immunol., Vol. 12, No.l, p.51-55, 2000) (D±-^ 

x-^^xk\um%Mt^i^m.mmm^m^hfzo 
mmwrnmrn^it^^v^^ x\.s mm^M (locoooxg) tx. mm 

tCctf^Wiifeg (OB) ufeo ^ ^izmmmm^vm^mms mui^i^m 

K'JWlMliai:v^;^^xD-TiiJiSPAI (JCR No.B0113; Res. Disclosure 
, Vol.217, p.155, 1982) i:^5 : lT-?i^U lll^^Jh bT^U:n^u>^u 
rr-;i/4000 (Boehringer MannheimM) *M^^T«i6^^■&5C^:^3J: y 
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^mmizR^s^^^tz'^, mm^m^^yhigG (cappeisj) tm^^'^^ztiz 

-V {^^mmiO'<m/Q.Sml/-^r^X) ice nu/nux'^?;^ (H, 775M8 
C^i&^r$g^bfe^J<*>?>7«y htri;Te7XAILIM^y^D-:h;uiit<$: (IgG2a)^ 

<l-3> iJii^ttMl^ScDgl^ 
TfB0^*J!?s ^m(D:^miz^^rs BALB/c scid/scidv»^;:?fcCD45RB"*^ 

triiCD4m#: (L3T4) ^fflVNi.MACSJimi&l8i';J^7^A (MACS magnetic separatio 
n system ; Miltenyi BiotecM) ^fflor^ M^^BALB/c x'>i';^®|$llia3fe^ 

U <^VNT% ?i^7a-:b5Afcilb-riffl)jg4S^'fb (enrich) ^-li-feo 
ii^St^bfeo ) l^zraiU^U^ (PE) «L;fein;vr>;^CD4Jn;^4: (RM4-5 ; 
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PharMingenM) JSiV^yjl^tl^^^-^^ V^ytiyT^-h i'FITC) T-^Mbfeiru 
Cdm^ (16A ; PharMingen^) T'l^iiUfe^s FACS Vangetage (Becton Dickins 
on^) >&fflV>-CV-5^^ >^b^ CD45RB®^mA^iftlM« (CD45RB"'*) 
D45RBO^?i*s^V^Tm (CD45RB'™) iZ^mLtzo 

BALB/c scid/scid-^^ 7.lziz.m0i^m^t^tclsbiz^ BALB/c scid/sc 
idT«i7;^t±iB-^fifeCD45RB'"«''T^|g (5xlOW200//l PBS) (i 
.p.) L/feo 

<i-4> miuma^cD^-^ 

irtAILim^ (250;/g/250//l PBS) §CD45RB'"*Til8llia©^Ait^ (lUIlliS-^ 

ltt4?*Mtn;#: (^ry hIgGs SigmaM^ 250 // g/250 1 PBS) >£CD45RB"'*Ttt 

^{Z. CD45RB"*T«O^Am (?OIII*S#) A^^SMiW^tts ^P^I^MB^Jni 
#^JcJn^s tUllimi^ (250/^g/250//l PBS) <fe|Hl1i®MieT-#5iaigfl<3{3« 

l^liM,^Jn;#: (vu/hlgG. SigmaMs 250//g/250// 1 PBS) ?&CD45RB"«''T« 
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imi^m^{.tt^i!btzmmiy^^mMti^i^m(Dmm mm) n^mm^n. mum 

mn(Dmmxf^m(Dmm^. ^jv-r i jslx^^ji-t- 3 ®-gp® ^ ;^ fco v^ 
izx*)m^Ltzo tc43s jEni^mthx. cD45RB"'"•TmcD^A:s^>•v^■fncD 

Xm^btzo 

izi^o:Km(omm (mmt^m<M<^^) Ru^(D^mm^mi^mm^ntzi^s 
mx$>y). miumi^t^. ^i'&^mmmcD^&Rxfmn^^Wiizmmt^^t 

<2-i> iit? 

l^&iS^^^S^M-rSBALB/c scid/scidvi?:;^, C57BL/6 scid/scidve/:^^^^^ 
lE^BAlB/cx-^;^ {UtMm. mm.m^. B^^VTW) ^ffi^^feo 
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<2-2> =^y> ^u—^)\/trii^ 
-^07.Mm (ICOS) {C^-rS^y ^5'D-:^;l/^5^;^^ •^'t^xkiim (ICOS) ®u 

Jji T e7;^AILIM/IC0S^ y ^ D -:^;UtrL^{i. BuiBCD M bfeBlO. 5^ffl 
^in;^'i7;^B7RP-l^y^D-:^;Vt?t^*:{i, x''i7;^AILIM-Ig ( x'">;:^AILIM/ICOS® 

m^Mmmi^t. lx. v«;7;^AiLiM/icossi>*B7EP-i®v^-rn(c*)^j!&U5feVA7 

y MgG (Sigma^) $fflV^feo 

<2-3> <Dmm 

g*#t=S&oTs BALB/c scid/scid-7«i7:;^icCD4*CD45RB'''''''T,«^;^A (adoptiv 
e transfer) ilf^cfc h•:^- (;^Jl|i^) ^gl^b 
tz (J. iDHDunol., Vol.164, p. 4878-4882, 2000) o 

mimmit. mm (L3T4) mCSm^^mty^y^J^ (anti-CD4(L3T4) MACS ma 
gnetic separation system ; Mi Itenyi Biotecii) ^P^\,'>>^iif(Dn.^f^M^^^ 
V^. lEmkLi/c^^:^(Dmmmmii^^M\^tzo ^CD4*T|BlJja (96-9?%^^^ FA 
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csifW) ^?mmm^'^xcMmit^ m4-5i pharMingenM) Rumcmmmd 

iSRmi^ (16A; PharMingenM) nmmu FACSVantage (Becton Dickinson^) 
<&fflV^TCD45RB'"n«St>'CD45RB'""'T^JiS(3 V- h btzo 
KCD45RB'"»''W (5xlQ^mmmul PBS) §BALB/c scid/scidv-izXfzM 

<2-4> mil immz x ikm'&:Km^(Df^m 

» (ZSOug/ZBOul PBS) . iA.-^^XJim-l=Ey^vi~i-jmi;^ (250jug/250 
PBS) rfcfi^S^m (250A/g/250//l PBS) SttMF*3S#Ufeo 

miLm/immi^(Ds m{^:kmi)imnbtz^mx'<Dmmm 
^^tzib. mt^x<mLrzjkm^:f^mmmmbtz-^r^xiz, cd45rb"*''«® 
^?^ii''ommmzmmtmm(D^i'^X'miLm/icos^y^ a-^jitfo^ izsou 
g/bod70^i^t?3iii/M; i.p.) ^^-^htzo cdism^^mmcD^xiy^immm 
i^t^^^W}!^^m^^'^:k.m(D^}im(D^Ji^m^mjfLtzo 
<2-5> :f^m0i-^^x(DmmmM*Tmm(D-^^y(,--^(D^x 

±vk<DlikCm%\^-X^m^X. OWQM^U'^^nmmmX (adoptive transf 
er) t;^!:BALB/c scid/scii-r ^ y^<D:km(D^mm ( lamina propria ; LP) d^^M 

mmo^xis^^immmzcdmm (lp m'Tmm) s^mufeo FAcstcj;^ 

«UfeLP CD4*T«*J95%W±OMST-$)SC i::feM.bfco 

BALB/c scid/scidx'H7:;^{3m CD4*T« (lxlOW200//l PBS; i.p.) § 
*S#bfco ^^^x'.i7:;^{c. tftAILIM/ICOSm^*: (250xfg/250// 1 PBS) 

^felilttt^fiSfei^ (^y hIgG; 250Ag/250//l PBS) ^IMmizZmoDm^X^ 
^Lfzo LP CD4*T«®tg-^*^^,4MF^^{zve;:^^g5^^^-a-, :^PSJj|tB 

<2-6> M^^e<3t^si;fi%^«aM^b^^e 
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^btzo ^^^y ^ y®^Ltc:KmmmW)^ (S/zm) (hematoxy 
lin) (eosin) tcfc!3^febfe (HE^fe) o ftMtfe=&MM>t^* 

<£^*fUfeo ±m(D0i&(Dmm^. m^lZ^-DXXziTit^lZbrz (Gastroente 
rology, Vol.119, p. 715-723, 2000) » 

y^-^i$-^ (avidin-viotin complex lethod) Xff-otzo 

4^y^u-±jlim (RM4-5 ; MgGl ; PharMingenM) s t:r^>«Jniv 
e7^F4/80^y ^ D-:^;i/Jfi;<$: '3/ h IgG2 ; PharMingenM) ^tzl±}fyt^>m 
^{yfzisotT^Q-maitchedMmtfii^ (PharMingen^) i: V^ri^^— h Ufe 

o \^:t^>m^Ltzifhi^^s :^huyhT\fi^>-\f:t^>mMmm'yv-\f^^- 

(streptavidin-biotinylated horseradish peroxidase com 
plex ; Vectastain ABC Kit ; Vector^) T♦^^^iib^ i^TK^^yPi^y (diamin 
obenzidine) T-qT^-fbUfeo ^>JV^1?^ ^mfn^. h^->V yx^t^y^}^—^ 

<2-7> T:!iih-iy7.:^m(Dmm (apoptotic cell) 
ApoTag Kit (IntergenM) ^ffll>Ts g6^®TUNELS{3t^e-pTs ^S^iaWM" 

l-^®t]M-<^)5M®lBHl*ltSiitTV^S)teliil#Mfla (lamina propria mo 
nonuclear cell ; LPMC) 500{@4'OTUNELIlttm;&iti(-r-5^i:tJ;t)^mtD 
Jt ■t'^TUNELHttlfflJJg^^M b;t o LPMC500M4iOTUNEL|lMfl§®W^^^Wo 

•rt^h-iy7.<Dmm (index) iibfco 
<2-8> 
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<2-8-l> Viklim/lCOZVii^(D^^[z X ^i^m^coM 

m\^Mmmif^ (^^higG) ^^■^btc^m-^^x mm^'t^^) t?(i^ cd45r 

**MJi ( lamina propria) RUmTmm (submucosa) iz:kim(DV >^mi^ 

mit>^n^mmM&Mxj^i:^mkmm (gobiet ceii) (Dm'i>^om^^±mm 

(prominent epithelial hyperplasia) t<fc Dt^iiCftlt ?>tiS,M^fi^;^riT ( 

:km0i<Dmm^^mt) (Dmnm-^^^X'(Dw-i^m (7 Mi) it. 5.9±i.2T'$) 

•otz (114) o 

tzo tfz. :iti^<Dmiim/mmi^mm-^^:^ (n=7) x-it. :kmmM(Dm. 

M^e«j;^nT{iO.8±O.7t?$)!9 0je^i^9?J^'fbtt^a?)?)ti^d»ofe (III4) o 

:km0i-^':77. (^^x"i7;^) ©l^jg^^c brv^■5>*^;l®*fiMM (lamina pro 
pria) ^izM.lsb^ti^Cdi*Tmm<D^i^i±. U±9xl0^mm/:kmX'$>-Dtc(Dlz 

nv. miim/icosmi^x*i&mLtc-^^7.iz^\,^xit2i±3xio'mm/:km (p< 
0.01) -efe^fe (05) o 

<2-8-2> irbAILIM/IC0Sift#{3 <): 7^ h -i/;^©^* 

^vtz-^tf^cDxmx^s ■r-^^h~iy7.^m(Dmm c^comt/oi^imm^m^ 

apoptosis index) tt. ^B^in;#^&*S#bfc-7'^7;^ (^b^x">;^) Ult-^. JaAIL 
IM/ICOSin^fc^JSf-feFbfevi;;^ (n=5) XMM\z-mif>r>fz (06) o 
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LIM (ICOS) ^mmLX\,^^mmTmmm^ (depletion) {3ilir<6^CDT-$> 

<2-8-3> iri;AILIM/IC0Sm®^^t^©5ifT^©S^ t ^ -S^j^i^CPM:^ 
±m(D:Km0i^y'Jl-7^MZ^\,^Xi±. m^(D-'^X$>?,^\.^m (wasting di 

sease) , mt>mm{i>Rv^v >jm<D:kmmm^(Dmmi^^^. cd45rb''"^''t,^ 

$IM"X?{is ^WM^COi^^ (granulomatous inflammation) s ^} >^'^M(D^MR 
V^±&(DmmmmizmLr\^tzo ^imcomim. ^im (lamina propia 
) >St>*^-^{3j;D3teMT*lM (submucosa) >/W(Dm-^i}>tjtmm(D^^ 

^omrnxmib^titzt^, mmmxi^mnb.^titcs^ip-Drcio ±i^htz:kmik 
•^^7.^ (i.62±o.8i) xit^Mizm'Pvx^^rz (p<o.o5; E18) o tfc. mm 

CM'Tmmm (IMB) M^^;;^ (31.3±7.7xl0'' cells) tit^, m 
limnCOZmi^^i^^Ltz-^r^T. (5.50±0.7xl0'' cells) T•(**l^tM^i> tT 
(p<0.05 ; 1119) o 

<2-8-4> irCAILIM/ICOSmtC <fc ^i^m^ Y i—^^m^mMCWTm^mX 

fc<t !5 ^zi \^tz:kmik(Dmmm 
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tct^^. ±mifi'rt^:7.^^(Dl? CD4'«^BALB/c scid/scid x-.^;;^ ^^-^ b 

m^m^(D^m (4me) ii^Mizm^pLtz mi2) o 

cell death; apoptosis; depletion) ^m^t?>m\^^^thi^mt^^t£^) ii 

(^m^^±<mm\.tj^\,^;itti>^mmsi,tbxmisbx^^x&?>o 
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10. m^m&^mi^. DNA. RNASfemb^e^t^fig^tifeft'&t/T^ 
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§^55 (iffl!i!ij^26 ^) 
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0123456 7 8 
CD45RB^'^^T mmcD^X:^^ 6 O^m CM) 



WiS^M (*ffl!i!iJir26 ^) 
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